Abstract Situs inversus totalis is the mirror image of situs solitus, the normal position of abdominal and thoracic viscera. Many associated intraabdominal anomalies have been described with this condition. However, association of choledochal cyst with situs inversus has never been reported. Diagnosis and surgical procedures for abdominal pathology in patients with situs inversus totalis are technically more complicated and pose unique challenges because of left-right transposition of the visceral organs. The choledochal cyst is usually diagnosed in the neonatal period or during childhood. The clinical symptoms are nonspecific and usually include pain in the right upper quadrant and jaundice. The condition may also present with biliary colic, cholangitis, cholelithiasis or pancreatitis. In our case, the abdominal ultrasonography performed on a 55-year-old female who presented to us with jaundice, fever and pain in the left upper abdomen revealed presence of situs inversus with fusiform dilation of the common bile duct. Based on the magnetic resonance cholangiopancreatography (MRCP) images diagnosis of type I choledochal cyst was made. The aim of this case report is to illustrate an extremely rare association of situs inversus totalis with choledochal cyst along with the challenges faced in diagnosis and surgical management of this condition.
Introduction
Situs inversus totalis (SIT) is the mirror image of normal anatomical position of both thoracic and abdominal viscera. Various anomalies have been described in association with SIT; however, association with choledochal cyst (CDC) has never been reported. Diagnosis and surgical technique for any abdominal pathology in patients with SIT are technically challenging because of altered anatomy of visceral organs [1] .
Here, we describe a case of CDC with SIT that remained undiagnosed till late adulthood and was detected during workup for cholangitis.
Case Report
A 55-year-old female presented to us with 1-week history of constant, moderate to severe intensity, non-colicky pain in left hypochondrium. She also had complains of intermittent highgrade fever with chills, jaundice and pruritus for last 5 days. She was initially managed medically elsewhere with no significant response. Past medical and surgical history was unremarkable. At the time of admission, the patient had high-grade fever, tachycardia and icterus, though she was conscious and normotensive. Abdominal examination revealed tenderness over left hypochondrium.
Laboratory work up showed leukocytosis with neutrophilia, elevated serum bilirubin (12.5 mg/dl), mildly raised alanine transaminase level (98 U/L, normal <40 U/L) and elevated alkaline phosphatase (508 U/L, normal <150 U/ L). Renal function tests and coagulation profile were normal. Ultrasound (USG) abdomen and later magnetic resonance cholangiopancreaticography (MRCP) revealed SIT with cholelithiasis and dilated, anechoic extra-hepatic bile duct (Fig. 1A) . X-ray of the chest showed dextrocardia and clear lung fields (Fig. 1B) .
On the basis of above findings, diagnosis of SIT with type I CDC complicated by cholangitis was made. The patient was started empirically on intravenous imipenem, at the dose of 2 g/ day in divided doses. Fever failed to resolve after 48 h of antibiotic treatment; so an urgent endoscopic biliary drainage was planned. Endoscopic retrograde cholangopancreaticography (ERCP) was first tried in usual left lateral position but papilla could not be localised. Then procedure was attempted in right lateral position with endoscopist standing on the right side. Successful cannulation of papilla and biliary stenting could be performed in this adjusted position (Fig. 1C) . She responded rapidly following biliary decompression and became afebrile within 24 h.
Four weeks after resolution of cholangitis, the patient was taken up for CDC excision with Roux-en-Y hepaticojejunostomy. The abdominal cavity was accessed through extended left subcostal incision with the patient placed in the supine position. Dense adhesions were present in the subhepatic area. The gallbladder was first dissected from the liver. The CDC was then meticulously mobilised from the underlying portal vein, hepatic arteries, duodenum and pancreas. The tapered end of the cyst was transected and ligated just proximal to the common bilio-pancreatic channel. The proximal mobilisation of cyst was done till the hilum. The anterior cyst wall was split opened from below upwards and hepatic duct openings were identified. The proximal transection was done 1 cm below the hilum and the cyst was excised out. The bilio-enteric continuity was restored with single layer, interrupted hepaticojejunostomy using a 50-cm-long jejunal Roux limb. A small drain was placed in the region at the end of the procedure. Unlike ERCP, surgery could be performed successfully without any modification in the position of the surgical team; the operating surgeon remained on the right side of the patient with first and second assistants on the left side (Fig. 2) .
Post-operative hospital course was uneventful. Histopathology was suggestive of chronic cholecystitis with bile duct examination consistent with CDC. The patient is doing well after a follow-up of 18 months.
Discussion
SIT is a rare congenital anomaly. It has been found to be associated with genetic diseases like Kartagener's syndrome as well as other anomalies such as polysplenia, asplenia, duodenal atresia, biliary atresia, gastroschisis, congenital hepatic fibrosis, tracheoesophageal fistula, diaphragmatic hernia and pheochromocytoma [2, 3] . However, till date, association of SIT with CDC has not been reported in the medical literature.
SIT poses diagnostic and therapeutic challenge due to altered visceral position. Our patient too had pain over the left upper abdomen, which initially caused diagnostic dilemma. The diagnosis could be established only after abdominal USG examination. Performing ERCP may be difficult in the usual left lateral position and specific maneuvers have been described for successful cannulation in patients with SIT [4, 5] . In the present case too, ERCP was possible only in modified right lateral position.
The position of the gallbladder and the branching patterns of the biliary tract are mirror image in situs inversus relative to normal. Mayo et al. reported hepatobiliary anomalies in their series of 76 patients with situs inversus [2] . Associated abdominal anomalies include biliary atresia, lobulation of liver, absent gallbladder, portal vein hypoplasia, absence of suprarenal venacava and quadruplication anomaly of the bile ducts [6, 7] . Our patient had no anomaly other than CDC that remained asymptomatic till the sixth decade of life. Although commonly diagnosed in early childhood, CDC presenting in adulthood is not unusual. The symptoms of CDC in adults are often vague and nonspecific. Several studies have reported higher association of cirrhosis, pancreatitis, choledocholithiasis and cholangitis in adult CDC cases as compared to pediatric cases [8, 9] . Complete cyst excision may be challenging in view of pericystic inflammation and adhesion. Although mortality rate is low, morbidity associated with surgical cyst excision may be significant [10] . Bile leak and surgical site infections are common early complications. Patients also remain at risk for developing anastomotic stricture and cholangiocarcinoma in the long run. Our patient had uneventful recovery after surgery and remained healthy till her last follow-up.
The altered anatomy in SIT demands a careful preoperative planning for operating room setup and surgical team positioning. A right-handed surgeon may be comfortable to operate from the right side of the patient with SIT. The abdomen can be approached through a midline or another suitable incision. In the present case, an extended left subcostal incision was given to expose the gallbladder and CDC. Due to the mirror image of the anatomy, operating surgeon should reorient him/herself repetitively during the procedure to avoid misperception of the pathological anatomy and thus iaterogenic injury. Vascular anatomy of the pericholedochal region also requires specific attention while dissecting the cyst. The right-sided orientation of the pancreatic duct and its orifice places it at danger while dissecting the intrapancreatic portion of the cyst.
Conclusion
Individuals with SIT pose unique diagnostic and management problems when they present with abdominal symptoms. Proper assessment and planning is important to ensure safety and success of surgery. Technical difficulties may arise due to the contralateral disposition of the viscera; hence, meticulous dissection and exposure of the biliary structures are required to avoid iatrogenic injury.
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